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Indian Standard 


SPECIFICATION FOR 

SPHEROIDAL OR NODULAR GRAPHITE IRON 
CASTINGS FOR PAPER MILL DRYER ROLLS 

(First Revision) 


0. FOREWORD 

0.1 This Indian Standard ( First Kcvision ) was adopted by the Indian 
Standards Institution on 12 June 1986, after the draft finalized by the Pig 
Iron and Cast Iron Sectional Committee had been approved by the 
Structural and Metals Division Council, 

0.2 This standard was first publised in 1970. While reviewing this stand- 
ard in the light of experience gained during these years, the Committee 
has decided to revise this standard aligning it with other existing standards 
on the subject. 

0.3 This standard keeps in view the manufacturing and trade practices 
being followed in the country in this field. Assistance has also been deri¬ 
ved from ASTM A-476-1970 Ductile iron castings for paper miU dryer 
rolls, issued by the American Society of Testing and Materials. 

0.4 This standard contains clauses which require the purchaser agreement 
and/or to .specify these requirements, if necessary, while placing the 
order. 

0,5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express¬ 
ing the result of a test or analysis shall be rounded off in accord ance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 


1. SCOPE 

1.1 This standard covers the requirements for iron castings with spheroidal 
or nodular graphite to be used for pressure containing parts for paper mill 
dryer rolls for working temperatures up to 230”G. 

•Rule* for rounding ofT numerical values ( reoistd), 
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2, SUPPLY OF MATERIAL 

2.1 General requirements relating to the supply of the material shall be as 
laid down In IS : 1387-1967*. 

3. MANUFACTURE 

3.1 The method of manufacture shall be left to the discretion of the 
manufacturer provided that the castings conform to this standard. 

i. CHEMICAL COMPOSITION 

The castings when tested in accordance with IS : 228-1972t, shall 
have the following chemical composition: 


Conjtiiuent Percent 

Total carbon* Min 3 0 

Silicon* Max 3.0 

Phosphorus, Max 0*08 

Carbon equivalent 3'8 to 4*5 


[ Total C -f 0*3 { Si + P ) ] 

5. WORKMANSHIP AND FINISH 

3.1 The castings shall be accurately moulded in accordance with the 
pattern or working drawings supplied by the purchaser with the addition 
of such letters, figures or marks as may be specified. 

5.2 The drawings shall specify the tolerance on all impc>rtant dimensions. 
On other dimensions, the tolerance specified in IS : 8350-1977J shall 
apply. 

6. FREEDOM FROM DEFECTS 

6.1 The castings shall be free from surface defects such as adhering sand 
and shall be reasonably smooth. The runners, risers, fins and other extra¬ 
neous metals shall be removed from the castings. They shall be well 
dressed and fettled. 

6.2 The castings shall not be repaired by welding or brazing but may be 
plugged in case they leak on hydrostatic lest, provided that the diameter 
of the plug does not exceed 50 mm. The details of the plugging of the 
casting may be agreed to between the purchaser and the manufacturer. 
Abo any inherent defect revealed during subsequent machining, notwith¬ 
standing any previous certificate of satisfactory testing might make the 
castings liable to rejection. 


•General rc<iiiir»*Tnt nt3 for tlio supply of metallurgical materials {/irst reptiion ), 
tMothods for rhi’mi* a) analy.sis of stoeis ( second reoision ). 

tnovialions f »r irnlnlorancetl tiiniensions of sp]>eroidaj or nodular graphite iron 
castings. 
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AMENDMENT NO. 1 JANUARY 1988 


TO 

13:5787-1986 SPECIFICATION FOR SPHEROIDAL OR 
NODULAR GRAPHITE IRON CASTINGS FOR PAPER 
MILL DRYER ROLLS 

(First Revision) 


( Page 4, clause 4.1) - Substitute the 

following for the existing clarse: 


*4.1 The chemical composition of the castings when 
determined in accordance with the methods specified 
in 13:228-1959* and/or any of its relevant part or 
by any other established Instrumental/cheir leal 
method, shall be as given below; 


Constituent 


Percent 


Total carbon, Min 
Silicon, Max 
Phosphorus, Max 
Carbon equivalent 

[Total C + 0.3 (Si + P)1 


3.0 

3.0 

0.08 

3.8 to 4.5 


In case of dispute the procedcre specified in 
15:228-1959* or in its relevant part shall be the 
referee method. ’ 


♦Method of chemical analysis of pig iron, cast 
iron and plain carbon and low alloy steels 
( revised ). 

(SMDC 9) 


PrinUd at Simeo Printing Pras*. Daltil. India 
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7. TEST samples 

7.1 The test samples shall be cast separately in sand moulds. They shall 
be poured from the same ladle of metal as that used to produce the castings 
they represent and immediately after the castings arc poured. Some addi¬ 
tional recommendations regarding casting the test samples arc given in 
Appendix A. 

7,1.1 The test pieces used for the test specified in 10.1 shall be machin¬ 
ed from one of the following type of test samples: 

a) U-typ^ test samples — The test piece shall be machined fiom the 
keel ( that is, the cross-hatched section of Fig. I ), 

b) Y’type lest samples — The test piece shall be machined from the 
keel ( that is, the cross-hatched section of Fig. 2 ), and 

c) Knock-off type test samples — See Fig. 3. 


Types Ha. Ill and IV Type lib 




DiMKNKIONS in MtLL.lMKr]tl!:B FOB 

Type 

DlMlilMSlOKU 

lla 

lib 

lU 

IV 

tl 

25 

25 

50 

75 


55 

90 

90 

125 

X 

40 

40 

GO 

G5 

> 

100 

100 

150 

IG5 


A function of the test piece length 


Fio. I ‘U‘ Type Test Samples 
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DiMEsrsiozt 

DiMXNaioNS 

IN Millimetres eor Type 

n 

III 

IV 

u 

25 

50 

75 

0 

55 

100 

125 

M 

40 

50 

65 

y 

140 1 

150 

175 

z 

A function of the test piece length 


Not* — The thickness of the sand tnoutd surrounding the test sample during 
casting shall be 

— 40 mm nninimum for type H and; 

— 80 mm minimum for types Ill and IV. 

Fio. 2 *Y’ Type Test Samples 


7.1.2 In principle, test sample Type lla or lib, of 25 mm effective 
thickness shall be used; however, if its mass differs widely from the casting 
it represents, another test sample type may be used, by agreement between 
the manufacturer and the purchaser. 

7.1.3 In exceptional cases, and by prior agreement between the par¬ 
ties, the test samples may be attached to the castings; in such cases, their 
location should be agieed to between the manufacturer and the pur¬ 
chaser. 

7.1.4 The test samples shall be cast in sand moulds and stripped at a 
temperature not exceeding 5{J0®G. 

7.1.5 When castings are supplied in the heat-treated condition, all test 
samples shall be heat-treated similar to simultaneously with and adjacent 
to the casting or castings they represent. 
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All dimensions in miUimtires. 

Fic- 3 ‘Knock-Off’ Type Test Samples 
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8. SAMPLING 

8.1 Saraping for Chemical Analysis — Two spoon samples shall be 
taken clurinj; the pouring of each cast or ladle when about one-third and 
two-third of the metal has been discharged. The spoon samples so 
obtained shall be cast sep>aratcly in dry sand in the form ot 30 mm diameter 
bars about 75 mm long. Alternatively, the mould may be filled directly 
from the metal stream. The test bars shall be suitable marked so that the 
castings they represent could be identified. 

8.1.1 After cleaning the surface, two flats shall be ground near the 
bottom of each test bar and the test bar drilled with a 25 mm drill from 
one clear surface to the other. The speed of the drill should not be more 
than 9 to 10 rev/min. Drillings after being thoroughly mixed shall consti¬ 
tute the sample for chemical analysis. 

8J .2 For the determination of total carbon the molten metal shall be 
poured into a special split mould ( see Fig. 4 ). This gives pins of iron 
3 mm in diameter which have soJidilicd white and which can be broken off 
and used directly for total carbon determination. Carbon determination 
from drillings taken from grey samples shall not be done. 

9. SAMPLING FOR MECHANICAL TESTS 

9.1 If one ladle of metal treated to produce spheroidal or nodular graphite 
iron is used to make one or more castings, one tensile test shall be made 
on a test sample poured from that ladle. 

9.2 If successively treated ladles filled from one furnace are used to produce 
castings, one tensile test shall be made from each 0*5 tonne of castings or 
part tliereof, Tf more than one treated ladles arc involved in the produc¬ 
tion of this quantity of castings, the manufacturer shall take steps to 
ascertain that the treatment of other ladles is done by such method as 
may be agreed to between the purchaser and the manufacturer. He may 
examine (he procedure adopted and satisfy himself that this is adequate. 

9.2.1 In the case of large tonnage of castings being produced continuo¬ 
usly the minimum number of test bars to be provided shall be one tensile 
test representing every two hours production flrom a melting furnace. 

9.3 For castings weighing more than one tonne, one tensile test shall be 
conducted on a test sample for each casting, the test sample being cast as 
jui integral part of the casting. 

9.4 If more than one furnace is used to fill the ladles, than one tensile 
test shall be made on a test sample poured from a treated ladle of each 
of the furnace. 

9.5 All test samples and castings shall be marked strictly for identification. 
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FRONT AND SIDE ELEVATION 



All dimcnsiom in millimetres- 


Fig. 4 Pin Mould ^or Gardon Samplks 
10. MECHANICAL TEST 

10,1 Tensile Test — The tensile test shall be carried out in accordance 
with IS r lGl)8-iy72*, unless otiierwisc agreed to between the purchaser 
and the maimfacmrcr. The icyt piece shall have a gauge diameter of 

•Method for tensile testing of steel products rrpision ). 
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H mm and a gauge length of 70 mm ( see Fig 5 ). To determine 
compliance with proof stress requirements, the material tested shall be 
considered to have passed the test if it does not undergo an elongation 
exceeding the specified percentage on being subjected to the specified 
minimum stress for a period of 15 seconds. 



Not* — The method of gripping the ends of the lest pieces, together w*lh their 
length may be agreed between the manufacturer and the purchaser. 

£c ii the original gauge Icngtii; here Z.® = 5rf; 
d is the original diameter of the lest piece; 

is the parallel length; Lc > by agreement between the manufac¬ 
turer and the purchaser ( in principle I..- — > d ), and 

Li is the total length of the test piece, which depends on /.c '•*nd It. 

All dltnensiuns in millimetres, 

Fio. Tkvsice 'Fkst Pikce 

10.1.1 The mechanical properties shall be as specified in Tabic 1. 

TABLE I mechanical PROPERTIES 

CirajiACTBRisTfC’ RiiQuinEMEKTH Fou Test 

Sampi.k of TimKNESS, 

U (See Fio. 1 A Nil 2 ) 

25 mm 50 mm 75 mm 

Tensile strength, MPa, Min 550 550 530 

Proof stress (0‘2 percent ) MPa, 410 410 410 

Afia 

Elongation, percent, Afin 3 2 1 

10.1.2 In the case of tests carried out on rest bars nit from the finished 
castings, the uiechaiiical properties shall be 4 is agreed to between ihe 
purchascr anti the manufacturer. 
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J0.2 Hardness Test —> The Brincll Jjardncss of the material, when test¬ 
ed in accordance with IS : 1500-1983*, shall not be less than 201 HB. 

10.2.1 The hardness test shall be carried out on either the casting or 
on a test coupon representing the material of the casting. 

11. VALIDITY OF TESTS 

11.1 A test may be disregarded if poor results arc obtained which arc not 
due to the quality of the cast iron itself, but to any of the following 
reasons: 

a) Faulty mounting of the test piece or defective operation of the 
test machine; 

b) Defective casting or machining of the test piece; 

c) Fracture of the tensile test piece beyond tlie gauge marks; and 

d) Casting defects in the test piece, evident after fracture. 

11.1.1 In the above cases, a new test piece may be taken from the 
same test sample and the results substituted for those of the defective test 
piece. 

12. RE-TEST 

12.1 Should any of the tests fail to meet the specified property require¬ 
ments, two re-tests per failed test shall be carried out. 

12.1.1 The batch is regarded as conforming to tlie specified rcciuireincnts 
when the results of the two rc-icsts roiiforni to the values SjKJcificd in 
the standard. However, the batch may rejected if one of the re-tests 
fails. 

12.2 In the case of castings supplied in the as-cast condition, the manu¬ 
facturer by agreement with tlie purchaser, has the right to reheat-treat tlie 
castings together with the representative test samples and resubmit them 
lor acceptance. 

12.3 Should die samples of castings supplied in the heat-treated condition 
fail to pass the test, the manufacturer slia!! liave tlie right to reljcat-treat 
the castings together with the representative test bars and resubmit them 
for inspection and testing. 

13. ADDITIONAL TESTS 

13.1 If the purchaser desires any special tests or requirements, such as 
microstructure; not specified in this standard, he shall slate these when 
placing the enquiry and order for the material. 

•Method for Brine]) hardness test for metallic materials ( itcond rtviiion ). 
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M. MARKING 

14.1 Unless the purchaser desires otherwise, each rastinjjj^, wherever practi¬ 
cable, shall be legibly marked with a number or idcnlifiaciion mark by 
which it can be traced to the melt from which it was made. 

14.1.1 Wherever practicable, the castings may also hear the ISI Certifi¬ 
cation Mark. 

Notb — 'Fhe use of the ISI Certification Mark is govoriicd by the provisions of 
the Indian Standards Institution ( Cortification Marks ) Act and the Rules and 
Regulations made thereunder. I'he ISl Mark ou products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
reqoirementt of that standard under a wi‘ll-dofiT'' d svstem of iiisprciion, testing and 
quality control which is devised and mip^ivised by ISI and operated by the producer. 
ISI marked products arc alto uuntiiuiously checked by ISI for conformity to that 
itandard as a further safeguard. Details of conduions under which a licence for the 
uae of the ISi <^’rli^icalion Mark may he granted to manufacturers or processors, 
mny be obtained from the Indian Standards Institution. 


APPENDIX A 

( Clause 7.1) 

RECOMMENDATIONS FOR CASTING OF TEST SAMPLES 

A-1. The test sample may hr cast in sand to any ctinvcniciU sizj and 
shape, provided the sample is sound and free from any casting defects. 

A-1.1 Suitable samples for providing a propotlional sound tensile test 
piece arc represented in Fig. 1,2 and '3. These keel or U-blocks Viavc been 
found satisfactory in service. 

A-1.2 A convenient form of test sample rut fioin one of tlic castings, as 
agreed to between the purchaser and the manufacturer, may be used for 
the purpose of testing strength of the casting. 

A-1.3 In ease of sand moulds for test .samples of type 111 and type IV { rrr 
Fig. 1 and 2 ), a ^igid CO, sand mould is recommended. 
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